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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is attached in the metal mold for injection molding machines, and 
relates to the stamper used in case an optical disk substrate is fabricated with continuation injection 
molding. 
[0002] 

[Description of the Prior Art] The plastic resin which usually has transparency is used and the substrate 
of an optical disk is formed by the injection-molding method. Or the field in which the metal stamper in 
which the pre pit section was formed was formed is attached upwards, the interior [ where injection 
molding is used for shaping ] of metal mold, and metal mold mirror plane top polished especially - 
beforehand - a slot ~ and - carrying out high-speed injection of the plastic resin fused at the elevated 
temperature in this metal mold, and pressurizing and cooling — the slot on the stamper - and — or 
plastics can be made to be able to carry out the forcible imprint of the pre pit, and the substrate of an 
optical disk can be formed by taking out from metal mold after cooling. It is made from forming record 
film required for this substrate etc. in the target optical disk. 

[0003] In injection molding for forming the plastic plate mentioned above, continuous molding is 
performed at intervals of several seconds to about ten seconds per sheet at the time of production. The 
above-mentioned stamper is attached in metal mold, and high-speed injection only of the number of the 
substrates which hot melting resin should make to the field of a stamper is carried out in the meantime 
repeatedly. 
[0004] 

[Problem(s) to be Solved by the Invention] The temperature of the melting resin injected in the case of 
shaping is usually 300 degrees C or more. In order to solidify this after injection to metal mold to the 
hardness in which ejection is possible, temperature control of metal mold and the stamper is usually 
carried out to nearly 100 degrees C. That is, as for the stamper attached in the metal mold mirror plane, 
only the number of the plastic plates which should be made will receive the heat history repeatedly from 
300 degrees C or more to nearly 100 degrees C. By receiving this heat history, it repeats that this 
stamper expands at the time of an elevated temperature, and contracts at the time of cooling. Moreover, 
the stamper attached in the metal mold mirror plane makes a radial or a hand of cut generate a very 
small oscillating phenomenon by high-speed injection of melting plastic resin. 
[0005] Consequently, the rear face of a stamper rubs a metal mold mirror plane top by vibration at the 
time of expansion, contraction, and injection, and the fragment generated with time deposits it between a 
stamper rear face and a metal mold mirror plane, and it generates an uneven phenomenon. The 
unevenness on this rear face of a stamper influences the slot and the pre pit section on the front face of a 
stamper, for example, detailed metaboly is caused. Deformation of the above stamper front faces will 
imprint to the optical disk made from this condition, laser tracking and focusing will become difficult, 
and it will become the defective article which can perform neither signal record nor playback. 
[0006] Since such a phenomenon carries out continuous molding on the stamper of one sheet attached in 
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metal mold, it cannot be avoided, the above-mentioned phenomenon occurred in continuous molding of 
about thousands to 10,000 sheets, for example, shaping was interrupted and it was obliged to exchange 
of a stamper, and waste of time amount and cost was remarkably large, and the manufacture approach of 
of the stamper or optical disk which can carry out continuous molding without stamper exchange of tens 
of thousands - hundreds of thousands of substrates was searched for. 

[0007] In order to solve such a technical problem, giving the DLC (diamond-like carbon) film to the 
mirror plane of metal mold in which a stamper is attached in recent years is proposed. DLC is hard, and 
its coefficient of friction is very small, therefore it is applied to the surface treatment of the sliding 
section. There are a spatter, a plasma-CVD method, etc. in the manufacture approach of the DLC film, 
the condition of SP2 association and SP3 association which are two joint formats of a carbon atom 
although the DLC film here is amorphous carbon film of having been intermingled - Raman scattering - 

- a spectrum — it is the film observed by the spectrum. By furthermore, adding, where a hydrogen atom 
is combined with a carbon atom in the film, frictional force declines and it is the most desirable. By the 
spatter, a film is produced in the gas ambient atmosphere which added H2 (hydrogen) and CH4 
(methane) to Ar (argon) using C (graphite) target. The DLC film with which H (hydrogen) was added is 
producible by using H2 (hydrogen) and methane (CH4) gas. It is desirable to use RF (RF) discharge 
from the viewpoint which makes a plasma consistency high in a spatter, and a viewpoint which prevents 
arc discharge. 

[0008] Thus, by giving the DLC film to a metal mold mirror plane shows that deposition of the fragment 
generated when reducing coefficient of friction with the stamper attached in this and rubbing a metal 
mold mirror plane top by vibration at the time of expansion, contraction, and injection can be decreased. 
[0009] Furthermore, although giving the DLC film to a stamper rear face was also considered, the good 
stamper which gave the DLC film to the rear face by the following reasons was not obtained. That is, in 
a base material with a low degree of hardness, or a base material which bends, the film will not follow 
and will exfoliate, so that the DLC film is bad and adhesion deforms it very much to a base material. 
Therefore, although the DLC processing to the metal mold mirror plane which is maintaining rigidity 
was possible, forming the film of DLC in a stamper rear face was not realized. 
[0010] It aims at obtaining the stamper which does not produce deformation of a substrate even if this 
invention solves and carries out continuous molding of this technical problem, and acquiring the 
approach of manufacturing a good optical disk continuously. 
[0011] 

[Means for Solving the Problem] the stamper for optical disks of this invention ~ an injection molding 
machine — public funds ~ in the stamper used in case it attaches in a mold and an optical disk substrate 
is fabricated with continuation injection molding, it is characterized by preparing the DLC film in the 
stamper rear face which the stamper rear face in contact with metal mold sets center line average-of- 
roughness-height Ra to 0.02-0.10 micrometers, and contacts metal mold. Furthermore, the DLC film 
formed in a stamper rear face is formed by the spatter using the mixed gas of argon gas and hydrocarbon 
gas, and it is desirable that the hydrocarbon gas content in the inside of mixed gas is 10% or more to the 
full flow. As for hydrocarbon gas, it is [ methane and /** ] desirable in that case that it is ** ethane gas. 
Or as for the DLC film, it is desirable that plastic deformation hardness is two or more [ 800kg //mm ] 
again. 

[0012] Moreover, the manufacture approach of the optical disk of this invention is characterized by 
fabricating an optical disk substrate using the metal mold which performed DLC processing in the 
stamper of such this invention, and the front face in contact with a stamper rear face. 
[0013] That is, first of all, it grinds about the rear face of a stamper, and 0.1 micrometers of center line 
average-of-roughness-height Ra are preferably set to 0.06 micrometers from 0.04 micrometers from 0.02 
micrometers. When this stamper was attached in metal mold and continuation injection molding was 
carried out, the imprint of the stamper unevenness to a substrate could not take place easily, and its 
continuous duty life of a stamper improved, this - the rear face of a stamper — moderate — rough **** - 

- it is because the unevenness which considered the fragment as the reason can be suppressed by the 
fragment generated at the stamper rear face by vibration and expansion contraction of a stamper being 
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buried with that the touch area with metal mold became small by things, and generating of a fragment 
decreased, and continuation injection molding between the ground projections. At this time, if the center 
line average of roughness height on the rear face of a stamper is smaller than 0.02 micrometers, the life 
effectiveness will not be accepted as usual, but a projection part will become being 0.1 micrometers or 
more with uneven ** conversely, and detailed deformation will imprint from the early stages of injection 
molding to this optical disk substrate. 

[0014] Furthermore, the spatter was used for this stamper rear face, and the DLC film was given. 
Consequently, it checked that the adhesion of the DLC film improved remarkably compared with the 
time of giving the mirror plane which does not grind. Surface detailed unevenness depends this on the 
forging effect of the outermost surface by having generated the anchor effect by improvement in surface 
area and heating generated in rear- face polish, and stress. When this stamper was attached in metal mold 
and continuation injection molding was carried out, the continuous duty life of the imprint of stamper 
unevenness in a substrate of a stamper improved still more remarkably that it is further hard to happen, 
this — the rear face of a stamper - rough ****-- in addition to the touch area with metal mold being 
small by things, generating of a fragment is because it decreased still more remarkably by the hardness 
and the coefficient-of-friction fall by DLC processing. 

[0015] As production conditions for the DLC film, it is desirable to add hydrocarbon gas, such as 
methane and ethane, 10% or more in a vacuum tub by the spatter. As for the plastic deformation 
hardness of the DLC film, it is still more desirable that it is two or more [ 800kg //mm ]. If hydrocarbon 
gas is added at the time of DLC film production, hydrogen (H) will be incorporated by the DLC film 
and coefficient of friction will fall. However, since a degree of hardness will fall if there are too many 
additions, the effectiveness of this invention becomes still larger by producing the DLC film on the 
above-mentioned conditions. 

[0016] The "plastic deformation hardness" of a thin film carried out measurement evaluation by the 
nano indentation circuit tester (Type ENT-1 100 mold by Elionix [, Inc. ], Inc.), as there will be [ 20-21 
pages / of the magazine "monthly tribology" September, 1997 issues ] a publication, "plastic 
deformation hardness" - the measurement technique concerned ~ setting - the max of the curve in the 
case of unloading - the tangent in a variation rate - asking - from the inclination - since ~ it asks for 
the hardness which separates plastic deformation irreversible deformation and is equivalent to Vickers 
hardness. It differs from the actual Vickers value a little with an indenter configuration etc. 
HV=3.7926x0.01xPmax/hr2 (however, Pmax maximum load and hr max of the curve in the case of 
unloading load [ of the tangent in a variation rate ] = variation rate at the time of 0) It is the value 
computed. 

[0017] Furthermore, when the DLC film was given to the metal mold mirror plane like the stamper 
which prepared the rear face to this appearance, the stamper which prepared the rear face as mentioned 
above to this metal mold was attached and continuation injection molding was carried out, further, the 
imprint of the stamper unevenness to a substrate could not take place easily, and its continuous duty life 
of a stamper improved. 

[0018] Thus, this invention can be attached in the metal mold for injection molding machines, and the 
stamper which raised remarkably the continuous duty life made into the purpose can be obtained by 
adjusting a rear face as mentioned above in the stamper used at the process which obtains an optical disk 
substrate with continuation injection molding. 
[0019] 

[Example 1] In the stamper for magneto-optic disks of a 3.5 inch double-density specification, the center 
line average of roughness height on the back was adjusted to 0.07 micrometers, and the 2-micrometer 
DLC film was formed in the field of a parenthesis by the spatter. Under the present circumstances, 
methane was introduced into the vacuum tub 5%. This stamper was attached in metal mold, transparence 
plastic resin (Teijin formation AD9000TG of Make Polycarbonate) was used, the maximum temperature 
for fusing resin was set as 300 degrees C, the die temperature was set as 1 10 degrees C,.and continuation 
injection molding was performed in the cycle of 10 seconds per sheet. Consequently, in the conventional 
continuous molding, the imprint to the uneven substrate generated in the stamper became large, and the 
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phenomenon of generating a laser out-of-track condition did not occur to continuous molding of 50000 

sheets. 

[0020] 

[Example 2] Continuation injection molding was performed like the example 1 except having changed 
the center line average of roughness height on the rear face of a stamper into 0.03 micrometers. 
Consequently, in the conventional continuous molding, the imprint to the uneven substrate generated in 
the stamper became large, and the phenomenon of generating a laser out-of-track condition did not occur 
to continuous molding of 50000 sheets. 
[0021] 

[Example 3] Continuation injection molding was performed like the example 1 except having changed 
the center line average of roughness height on the rear face of a stamper into 0.05 micrometers. 
Consequently, in the conventional continuous molding, the imprint to the uneven substrate generated in 
the stamper became large, and the phenomenon of generating a laser out-of-track condition did not occur 
to continuous molding of 70000 sheets. 
[0022] 

[Example 4] The center line average of roughness height on the rear face of a stamper was set to 0.05 
micrometers, and continuation injection molding was performed like the example 1 except having 
changed the methane concentration at the time of producing the DLC film to 10%. Consequently, in the 
conventional continuous molding, the imprint to the uneven substrate generated in the stamper became 
large, and the phenomenon of generating a laser out-of-track condition did not occur to continuous 
molding of 100000 sheets. 
[0023] 

[Example 5] The center line average of roughness height on the rear face of a stamper was set to 0.05 
micrometers, and continuation injection molding was performed like the example 1 except having 
changed the methane concentration at the time of producing the DLC film to 20%. Consequently, the 
imprint to the uneven substrate generated in the stamper in the conventional continuous molding became 
large, and the phenomenon of generating a laser out-of-track condition did not occur to continuous 
molding of 1 50000 sheets. 
[0024] 

[Example 6] The center line average of roughness height on the rear face of a stamper was set to 0.05 
micrometers, the methane concentration at the time of producing the DLC film was changed to 20%, and 
continuation injection molding was performed like the example 1 except having produced the DLC film 
like the example 3 on the metal mold front face in which a stamper is attached further. Consequently, in 
the conventional continuous molding, the imprint to the uneven substrate generated in the stamper 
became large, and the phenomenon of generating a laser out-of-track condition did not occur to 
continuous molding of 200000 sheets. 
[0025] 

[The example 1 of a comparison] In the stamper of a 3.5 inch double-density specification, a rear face 
was not ground and the stamper whose center line average of roughness height is 0.01 micrometers was 
attached in metal mold. Except it, it is the same conditions as an example 1, and continuation injection 
molding was performed. Consequently, the imprint to the uneven substrate generated in the stamper 
became large under the effect which the fragment of a stamper generated, and the laser out-of-track 
condition was generated in 10000 continuation. 
[0026] 

[The example 2 of a comparison] Continuation injection molding was performed on the same conditions 
as the example 1 of a comparison except having used the stamper which adjusted the center line average 
of roughness height on the rear face of a stamper to 0.15 micrometers. Consequently, unevenness of the 
early stages of shaping to a substrate was large under effect with large granularity on the back, the laser 
out-of-track condition was generated, and it did not result in continuous molding. 
[0027] 

[The example 3 of a comparison] In the stamper of a 3.5 inch double-density specification, a rear face 
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was not ground and about 2 -micrometer DLC processing was performed to the stamper rear face whose 
center line average of roughness height is 0.01 micrometers by the spatter. Under the present 
circumstances, methane was introduced into the vacuum tub 5%. However, the DLC film exfoliated 
from the stamper rear face after processing, this stamper was not able to be attached in metal mold and 
injection molding was not able to be made it. 
[0028] 

[The example 4 of a comparison] The stamper of the same conditions as the example 1 of a comparison 
was attached in the metal mold which performed the same DLC processing as an example, and 
continuation injection molding was performed. Consequently, unevenness of a negative became large by 
the conventional continuous molding, and, as for generating, the phenomenon of generating a laser out- 
of-track condition was not accepted to continuous molding of 40000 sheets. However, when what 
processed the rear face of a stamper was attached, the number which can carry out continuous molding 
was short. In addition, the above result is collectively shown in Table 1. 



[0029] 
Table 1 
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[0030] 

[Effect of the Invention] The stamper for optical disks which has been described above and whose 
continuous duty life improved remarkably by this invention like can be obtained. 



[Translation done.] 
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